Increased stress vulnerability after a prefrontal cortex lesion in female rats.
Neuroimaging studies in patients suffering from affective disorders have shown decreased volume and reduced regional cerebral blood flow in multiple areas of the prefrontal cortex, including the medial prefrontal cortex and the orbitofrontal cortex. This aberrant brain activity is among other things attributed to chronic stress. Affective disorders occur more often in women than in men. In the current experiment, female mPFC-lesioned and non-lesioned rats were subjected to 3 weeks of chronic unpredictable stress in order to determine the role of the mPFC in dealing with chronic stress, and the consequences of mPFC damage for coping with consecutive stressful events. mPFC damage in female rats intensified the stress-induced activation of the dorsomedial nucleus of the hypothalamus and the paraventricular nucleus of the hypothalamus as measured with Fos expression changes and markedly increased plasma catecholamine levels after 3 weeks of unpredictable stress. Additionally, an mPFC lesion significantly reduced the time of appearance of stress-induced behavioral changes in the open field. Altogether, mPFC dysfunction affects the way female rats react to chronic stress, it not only increased the activation of brain regions involved in neuroendocrine and autonomic responses to stress but it also significantly reduced the time of onset of behavioral changes.